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TI Analysis of a glucose tetrasaccharide elevated in Pompe 

disease by stable isotope dilution-electrospray ionization tandem mass 

spectrometry. 

AB Patients with glycogen storage disease type II (GSD II) typically excrete 
increased amounts of a glycogen-derived glucose tetrasaccharide, 
Glcalphal-6Glcalphal-4Glcalphal-4Glc (Glc4) , in the urine. With the 
advent of a new enzyme replacement therapy for GSD II, there is a. 
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Glycogen Storage Disease Type II (MeSH) 
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glycogen storage disease type II: genetic disease, metabolic disease, 
therapy, GSD II 

Glycogen Storage Disease Type II (MeSH) 
Chemicals & Biochemicals 

butyl 4 -aminobenzoate derivatives; glucose; glucose 
tetrasaccharide : analysis; recombinant alpha-amylase 

ANSWER 2 OF 5 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 
Determination of oligos accharides in Pompe disease by 
electrospray ionization tandem mass spectrometry. 

need for biochemical markers to monitor the efficacy of therapy and 
methods to quantify these markers in biologic samples . In Pompe 
disease, the concentration of a tetrasaccharide, consisting of 
four glucose residues, is reputedly increased in urine and plasma, but 
faster and more sensitive methods are required. . . spectrometry, of 
oligosaccharide concentrations in urine (n = 6) , plasma (n = 11) , and 
dried-blood spots (n = 17) from Pompe -affected individuals. 
Age-matched control samples of urine (n = 10) , plasma (n = 28) , and blood 
spots (n = 369) were also analyzed. Results: The mean 
tetrasaccharide concentration was increased in urine from 

infantile-onset (0.69-12 mmol/mol of creatinine) and adult-onset (0.22-3.0 
mmol/mol of creatinine) Pompe individuals compared with 
age-matched controls. In plasma samples, an increased 
tetrasaccharide concentration was observed in some infantile 
patients (up to 22 mumol/L) compared with age-matched controls (mean, 2.2 
mumol/L) . The method. . . determine oligosaccharide concentrations in 
a single 3 -mm blood spot, but no differences were observed between blood 
spots from control and Pompe-af f ected individuals. Conclusions: 
Measurements of oligosaccharide concentrations in urine by this new method 
have potential application for the diagnosis and monitoring of patients 
with Pompe disease. Plasma analysis may have limited 

application for infantile patients, but analysis of blood spots does not 
discriminate between controls. 
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1 -phenyl - 3 -methyl - 5 -pyrazolone ; creatinine ; ol igosaccharides : 
determination; tetrasaccharide 
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Validation of glucose tetrasaccharide as a biomarker for 
diagnosis and monitoring enzyme replacement therapy for Pompe 
disease . 
Major Concepts 
Genetics 

Parts, Structures, & Systems of Organisms 

blood: blood and lymphatics; urine: excretory system 
Diseases 

Pompe disease: genetic disease, metabolic disease 
Glycogen Storage Disease Type II (MeSH) 
Chemicals & Biochemicals 

acid a-glucosidase; glucose tetrasaccharide: biomarker 

ANSWER 4 OF 5 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 
Liquid chromatographic assay for a glucose tetrasaccharide, a 
putative biomarker for the diagnosis of Pompe disease. 

tetraglucose, normally excreted in the urine, has previously been 
shown to be elevated in a number of pathological conditions including 



Pompe disease (glycogen storage disease type II) , which is caused 
by a deficiency of the lysosomal enzyme acid alpha-glucosidase . 
Concentrations of. . . 1-5, 6-10, 11-20, and >20 years, both in normal 
individuals and in a cohort of 21 patients with enzymatically confirmed 
Pompe disease. The Glc4 concentration decreased with age in both 
groups, but all the patients had elevated Glc4 levels compared with, 
urine. Our results demonstrate that this method is suitable for 
application in clinical laboratories to help establish the diagnosis of 
Pompe disease. 
IT Major Concepts 

Clinical Chemistry (Allied Medical Sciences) ; Methods and Techniques 
IT Diseases 

Pompe disease: genetic disease, metabolic disease 
Glycogen Storage Disease Type II (MeSH) 
IT Chemicals & Biochemicals 
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AB. . . characterization and some properties of leucocyte 

a-glucosidase towards disaccharides with the a-1, 4 (maltose) 

and a-1, 6-glucosidic linkage (isomaltose) and 

tetrasaccharides with the a-1, 4 (maltotetraose) and 

a-l,6-i glucosidic linkage ( tetrasaccharide, Glcal 

-» 6Glcal -> 4Glcal 4Glc, which was 

isolated from the urine of a patient with glycogenosis type II) 
neutral pH. Acid a-glucosidase could hydrolyze maltose about 10 
times faster than isomaltose, and maltotetraose about 5 times faster than 
tetrasaccharide isolated from urine. In leucocytes of the patient 
with late onset glycogenosis type II, acid a-glucosidase activities 
towards maltose, isomaltose, maltotetraose and tetrasaccharide 
isolated from urine showed 75.3%, 67.4%, 76.5% and 41.4% of normal control 
values, respectively. Neutral a-glucosidase activities towards 
these four oligosaccharides were normal. Tetrasaccharide with 
a-1, 6-glucosidic linkage might be accumulated by the impaired 
hydrolysis in the circulation as well as the leakage of. 
IT Miscellaneous Descriptors 
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Analysis of a glucose tetrasaccharide elevated in 
Pompe disease by stable isotope 

dilution-electrospray ionization tandem mass spectrometry. 
Young, Sarah P. [Reprint Author]; Stevens, Robert D.; An, 
Yan; Chen, Yuan-Tsong; Millington, David S. 
Biochemical Genetics Laboratory, Division of Medical 
Genetics, Department of Pediatrics, Duke University Medical 
Center, 99 TW Alexander Drive, P.O. Box 14991, Research 
Triangle Park, NC, 2 77 09, USA 
syoung@duke . edu 

Analytical Biochemistry, (May 15 2003) Vol. 316, No. 2, pp. 
175-180. print. 
ISSN: 0003-2697 (ISSN print) . 
Article 
English 

Entered STN: 25 Jun 2 003 
Last Updated on STN: 1 Aug 2 003 
with glycogen storage disease type II (GSD II) typically 
amounts of a glycogen-derived glucose tetrasaccharide 
, Glcalphal-6Glcalphal-4Glcalphal-4Glc (Glc4) , in the urine. With the advent 
of a new enzyme replacement therapy for GSD II, there is a need for early 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
ENTRY DATE: 

ABSTRACT : Patients 
excrete increased 



identification of patients with this disease and for monitoring the efficacy of 
treatment. Glc4 is a good candidate biomarker for GSD II. A simple and robust 
method using stable isotope dilution-electrospray ionization-tandem mass 
spectrometry for the analysis of Glc4 in biological samples was developed. A 
13C6-labeled stable isotope internal standard was synthesized by 
transglycosylation using a recombinant alpha-amylase . Butyl 4 -aminobenzoate 
derivatives of Glc4 and the internal standard were analyzed using multiple 
reaction monitoring. This method was shown to be accurate and precise by the 
repeated analysis of calibrators and quality control samples in urine and 
plasma. There was good agreement with a high-performance liquid 
chromatography-UV method for urine samples, whereas there was less agreement 
with plasma samples. Accurate determination from dried urine spot samples was 
also demonstrated. This method is amenable /to high- throughput analysis, a 
necessary prerequisite for mass screening for GSD II. 
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Pompe disease: genetic disease, metabolic 
disease 

Glycogen Storage Disease Type II (MeSH) 
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glycogen storage disease type II: genetic disease, 

metabolic disease, therapy, GSD II 

Glycogen Storage Disease Type II (MeSH) 
Chemicals & Biochemicals 

butyl 4 -aminobenzoate derivatives; glucose; glucose 

tetrasaccharide : analysis; recombinant 

alpha-amylase 
Methods & Equipment 

enzyme replacement therapy: clinical techniques, 

therapeutic and prophylactic techniques; high 

performance liquid chromatography-UV method: 

chromatographic techniques, laboratory techniques; 

high- throughput analysis: laboratory techniques; 

multiple reaction monitoring: laboratory techniques; 

stable isotope dilution-electrospray ionization tandem 

mass spectrometry: laboratory techniques, spectrum 

analysis techniques ; transglycosylation : laboratory 

techniques 
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Determination of oligosaccharides in Pompe 
disease by electrospray ionization tandem mass 
spectrometry . 

Rozaklis, Tina; Ramsay, Steven L.; Whitfield, Phillip D.; 
Ranieri, Enzo; Hopwood, John J.; Meikle, Peter J. [Reprint 
author] 

Lysosomal Diseases Research Unit, Department of Chemical 
Pathology, Women's and Children's Hospital, 72 King William 
Road, North Adelaide, South Australia, 5006, Australia 
peter . meikle@adelaide . edu . au 

Clinical Chemistry, (January, 2002) Vol. 48, No. 1, pp. 
131-139. print. 

CODEN: CLCHAU. ISSN: 0009-9147. 
Article 
English 

Entered STN: 6 Mar 2002 
Last Updated on STN: 6 Mar 2002 
ABSTRACT background: The development of therapies for lysosomal storage 
disorders has created a need for biochemical markers to monitor the efficacy of 
therapy and methods to quantify these markers in biologic samples. In 
***Pompe*** disease, the concentration of a tetrasaccharide, 
consisting of four glucose residues, is reputedly increased in urine and 
plasma, but faster and more sensitive methods are required for the analysis of 
this, and other oligosaccharides, from biologic fluids. Methods: We optimized 
the derivatization of storage oligosaccharides with 1 -phenyl -3 -methyl -5 - 
pyrazolone for the measurement, by electrospray ionization tandem mass 
spectrometry, of oligosaccharide concentrations in urine (n = 6) , plasma (n = 
11), and dried-blood spots (n = 17) from Pompe-af f ected individuals. 
Age-matched control samples of urine (n = 10) , plasma (n = 28) , and blood spots 
(n = 369) were also analyzed. Results: The mean tetrasaccharide 
concentration was increased in urine from infantile-onset (0.69-12 mmol/mol of 
creatinine) and adult-onset (0.22-3.0 mmol/mol of creatinine) Pompe 
individuals compared with age-matched controls. In plasma samples, an 
increased tetrasaccharide concentration was observed in some 

infantile patients (up to 22 mumol/L) compared with age-matched controls (mean, 
2.2 mumol/L). The method developed was sensitive enough to determine 
oligosaccharide concentrations in a single 3 -mm blood spot, but no differences 
were observed between blood spots from control and Pompe-af fee ted 
individuals. Conclusions: Measurements of oligosaccharide concentrations in 
urine by this new method have potential application for the diagnosis and 
monitoring of patients with Pompe disease. Plasma analysis may have 
limited application for infantile patients, but analysis of blood spots does 
not discriminate between controls and affected individuals. 
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Validation of glucose tetrasaccharide as a 

biomarker for diagnosis and monitoring enzyme replacement 
therapy for Pompe disease. 

An, Y. [Reprint author]; Millington, D. S. [Reprint 
author]; Kishnani, P. [Reprint author]; Amalfitano, A. 
[Reprint author] ; Chen, Y. T. [Reprint author] 
Division of Medical Genetics, Department of Pediatrics, 
Duke Univ Medical Center, Durham, NC, USA 
American Journal of Human Genetics, (October, 2001) Vol. 
69, No. 4 Supplement, pp. 4 82. print. 

Meeting Info. : 51st Annual Meeting of the American Society 
of Human Genetics. San Diego, California, USA. October 
12-16, 2001. 

CODEN: AJHGAG. ISSN: 0002-9297. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
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INDEX TERMS: 

INDEX TERMS: 
INDEX TERMS: 
ORGANISM: 



Chemicals & Biochemicals 

acid a-glucosidase; glucose tetrasaccharide : 

biomarker 
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Super Taxa 
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Animals, Birds, Chordates, Nonhuman Vertebrates, 
Vertebrates 



L3 ANSWER 4 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
2001:26713 BIOSIS 
PREV200100026713 

Liquid chromatographic assay for a glucose 
tetrasaccharide, a putative biomarker for the 
diagnosis of Pompe disease. 

An, Yan; Young, Sarah P.; Hillman, Stephen L. ; Van Hove, 
Johan L. K. [Reprint author]/ Chen, Yuan-Tsong; Millington, 
David S. 

Division of Medical Genetics, Department of Pediatrics, 
Duke University Medical Center, 99 TW Alexander Drive, 
Research Triangle Park, NC, 27709, USA 
vanan@acpub . duke . edu 

Analytical Biochemistry,, (December 1, 2000) Vol. 287, No. 
1, pp. 136-143. print. 
CODEN: ANBCA2. ISSN: 0003-2697. 
Article 
English 

Entered STN: 10 Jan 2 001 
Last Updated on STN: 12 Feb 2002 
ABSTRACT: A HPLC method associated with butyl -p-aminobenzoate derivatization has 
been developed for the analysis of a tetraglucose oligomer, 

Glcalphal-6Glcalphal-4Glcalphal-4Glc, designated Glc4, in biological fluids. 
This tetraglucose, normally excreted in the urine, has previously been shown to 
be elevated in a number of pathological conditions including Pompe 
disease (glycogen storage disease type II) , which is caused by a deficiency of 
the lysosomal enzyme acid alpha-glucosidase . Concentrations of Glc4 in both 
urine and plasma were established for the age ranges of <1, 1-5, 6-10, 11-20, 
and >20 years, both in normal individuals and in a cohort of 21 patients with 
enzymatically confirmed Pompe disease. The Glc4 concentration 
decreased with age in both groups, but all the patients had elevated Glc4 
levels compared with age-matched controls. Electrospray tandem mass 
spectrometry was employed to establish the homogeneity of the HPLC peak for 
Glc4 and to investigate the identity of other unusual oligosaccharides excreted 
in patient urine. Our results demonstrate that this method is suitable for 
application in clinical laboratories to help establish the diagnosis of 
***Pompe*** disease . 
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1991:6034 BIOSIS 
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LEUKOCYTE ALPHA- 1 4 GLUCOSIDASE AND ALPHA- 1 
ACTIVITIES TOWARDS OLIGOSACCHARIDES IN LATE 
GLYCOGENOSIS TYPE II. 

KURIYAMA M [Reprint author] ; HIWATARI R-I; OSAME M; IGATA A 
THIRD DEP INTERN MED, KAGOSHIMA UNIV SCH MED, KAGOSHIMA 
890, JPN 

Tohoku Journal of Experimental Medicine, (1990) Vol. 161, 

No. 4, pp. 343-351. 

CODEN: TJEMAO. ISSN: 0040-8727. 

Article 

BA 

ENGLISH 
Entered STN: 8 



Dec 1990 

Last Updated on STN: 30 Jan 1991 
ABSTRACT: We describe the partial characterization and some properties of 
leucocyte a-glucosidase towards disaccharides with the a-1, 4 
(maltose) and a-1, 6-glucosidic linkage (isomaltose) and 
***tetrasaccharides*** with the a-1, 4 (maltotetraose) and 
a-l,6-i glucosidic linkage ( tetrasaccharide, Glcal 
-> 6Glcal -> 4Glcal -> 4Glc, which was isolated 

from the urine of a patient with glycogenosis type II) . Leucocyte 
a-glucosidase showed optimal activity towards all four oligosaccharides 
under two conditions, acidic (pH 4.0-4.5) and neutral (pH 6.0-6.5) regions. 
Our comparative studies on enzyme kinetics showed that leucocyte 
a-glucosidase was able to hydrolyze both the 1^4 isomers and the 
1 -> 6 isomers at acidic and neutral pH. Acid a-glucosidase could 
hydrolyze maltose about 10 times faster than isomaltose, and maltotetraose 
about 5 times faster than tetrasaccharide isolated from urine. In 
leucocytes of the patient with late onset glycogenosis type II, acid 
a-glucosidase activities towards maltose, isomaltose, maltotetraose and 
***tetrasaccharide*** isolated from urine showed 75.3%, 67.4%, 76.5% and 
41.4% of normal control values, respectively. Neutral a-glucosidase 
activities towards these four oligosaccharides were normal. 
★ ★★-Tetrasaccharide*** with a-1, 6-glucosidic linkage might be 
accumulated by the impaired hydrolysis in the circulation as well as the 
leakage of undegraded glycogen to the circulation from the affected muscle. 
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TI Analysis of a glucose tetrasaccharide elevated in Pompe 

disease by stable isotope dilution-electrospray ionization tandem mass 



I 



spectrometry 

AB Patients with glycogen storage disease type II (GSD II) typically excrete 

increased amts. of a glycogen-derived glucose tetrasaccharide, 

Glcal-6Glcotl-4Glcal-4Glc (Glc4), in the urine. With the 

advent of a new enzyme replacement therapy for GSD II, there is a. 
ST glucose tetrasaccharide mass spectrometry glycogen storage 

disease urine 
IT Blood analysis 

Blood plasma 

HPLC 

Human 

Isotope dilution mass spectrometry 
Quality control 
Urine analysis 

(anal, of a glucose tetrasaccharide elevated in Pompe 

disease by stable isotope dilution-electrospray ionization tandem mass 

spectrometry) 
IT Tandem mass spectrometry 

(electrospray-ionization; anal, of a glucose tetrasaccharide 

elevated in Pompe disease by stable isotope 

dilution-electrospray ionization tandem mass spectrometry) 
IT Electrospray ionization mass spectrometry 

(tandem; anal, of a glucose tetrasaccharide elevated in 

Pompe disease by stable isotope dilution-electrospray ionization 

tandem mass spectrometry) 
IT Glycogen storage disease 

(type II; anal, of a glucose tetrasaccharide elevated in 

Pompe disease by stable isotope dilution-electrospray ionization 

tandem mass spectrometry) 
IT 35175-16-7 

RL: ANT (Analyte) ; DGN (Diagnostic use); ANST (Analytical study); BIOL 
(Biological study) ; USES (Uses) 

(anal, of a glucose tetrasaccharide elevated in Pompe 

disease by stable isotope dilution-electrospray ionization tandem mass 
spectrometry) v 

L5 ANSWER 2 OF 8 CAPLUS COPYRIGHT 2 004 ACS on STN 

TI Determination of oligosaccharides in pompe disease by 
electrospray ionization tandem mass spectrometry 

AB need for biochem. markers to monitor the efficacy of therapy and 

methods to quantify these markers in biol . samples. In Pompe 
disease, the concentration of a tetrasaccharide, consisting of four 
glucose residues, is reputedly increased in urine and plasma, but faster 
and more sensitive methods are required. . . spectrometry, of 
oligosaccharide concns . in urine (n = 6), plasma (n = 11), and dried-blood 
spots (n = 17) from Pompe-af f ected individuals. Age-matched 
control samples of urine (n = 10) , plasma (n = 28) , and blood spots (n = 
369) were also analyzed. Results: The mean tetrasaccharide 

concentration was increased in urine from infantile-onset (0.69-12 mmol/ mol . 

of 

creatinine) and adult-onset (0.22-3.0 mmolfmol of creatinine) 
Pompe individuals compared with age-matched controls. In plasma 
samples, an increased tetrasaccharide concentration was observed in some 
infantile patients (up to 22 umol/L) compared with age-matched controls 
(mean, 2.2 umol/L). The method. . . determine oligosaccharide concns. in 
a single 3 -mm blood spot, but no differences were observed between blood 
spots from control and Pompe-af f ected individuals. Conclusions: 
Measurements of oligosaccharide concns. in urine by this new method have 
potential application for the diagnosis and monitoring of patients with 
Pompe disease. Plasma anal, may have limited application for 
infantile patients, but anal, of blood spots does not discriminate between 
controls. 

ST oligosaccharide pompe disease electrospray ionization tandem 

mass spectrometry 
IT Blood analysis 



Blood plasma 
Body fluid 
Diagnosis 
Human 

Tandem mass spectrometry 
Urine analysis 

(oligosaccharides determination in pompe disease by electrospray 
ionization tandem mass spectrometry) 
Oligosaccharides , analysis 

RL: ANT (Analyte) ; THU (Therapeutic use); ANST (Analytical study); BIOL 
(Biological study) ; USES (Uses) 

(oligosaccharides determination in pompe disease by electrospray 

ionization tandem mass spectrometry) 
Glycogen storage disease 

(type II; oligosaccharides determination in pompe disease by 

electrospray ionization tandem mass spectrometry) 
89-25-8, 1- Phenyl - 3 -methyl - 5 -pyrazolone 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(oligosaccharides determination in pompe disease by electrospray 
ionization tandem mass spectrometry) 

ANSWER 3 OF 8 CAPLUS COPYRIGHT 2 004 ACS on STN 

Diagnostic methods for Pompe disease and other glycogen storage 

diseases 

The invention concerns methods of screening subjects for lysosomal storage 
diseases, preferably glycogen storage diseases, using a 
tetrasaccharide as a biomarker. In a more preferred embodiment, 
subjects are screened for Pompe disease (i.e., glycogen storage 
disease type II). Also provided are neonatal screening assays. The 
present invention further provides methods of monitoring the clin. 
condition and efficacy of therapeutic treatment in affected subjects. 
Further provided are methods of measuring a tetrasaccharide 
biomarker by tandem mass spectrometry, preferably, as part of a neonatal 
screening assay for Pompe disease. 
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HPLC mass spectrometry 
Amniotic fluid 
Animal tissue 
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Blood plasma 

Blood serum 

Body fluid 

Cell 

Electrospray ionization mass spectrometry 

Glycogen storage disease 

HPLC 

Human 

Immunoassay 

Liquid chromatography 

Lysosomal storage disease 

Mass spectrometry 

Newborn 
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Tandem mass spectrometry 
Urine analysis 

(diagnostic methods for Pompe disease and other glycogen 
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Blood analysis 

(dried blood spot; diagnostic methods for Pompe disease and 
other glycogen storage diseases) 
Standard substances, analytical 

(internal; diagnostic methods for Pompe disease and other 



glycogen storage diseases) 
IT Ecology 

(population; diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
IT Glycogen storage disease 

(type II; diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
IT Glycogen storage disease 

(type III; diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
IT Glycogen storage disease 

(type VI; diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
IT 35175-16-7 379261-84-4 
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RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
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RL: ARU (Analytical role, unclassified); ANST (Analytical study) 
(diagnostic methods for Pompe disease and other glycogen 
storage diseases) 
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TI Liquid chromatographic assay for a glucose tetrasaccharide, a 

putative biomarker for the diagnosis of pompe disease 
AB tetraglucose, normally excreted in the urine, has previously been 

shown to be elevated in a number of pathol . conditions including 
Pompe disease (glycogen storage disease type II) , which is caused 
by a deficiency of the lysosomal enzyme acid a-glucosidase . Concns . 
of. . . 1-5, 6-10, 11-20, and >20 yr, both in normal individuals and in 
a cohort of 21 patients with enzymically confirmed Pompe 

disease. The Glc4 concentration decreased with age in both groups, but all the 
patients had elevated Glc4 levels compared with. . . urine. Our 
results demonstrate that this method is suitable for application in clin. 
labs, to help establish the diagnosis of Pompe disease. (c) 
2000 Academic Press. 
ST glucose tetrasaccharide detn HPLC Pompe disease 
IT HPLC 

Urine analysis 

(glucose tetrasaccharide detn by HPLC for diagnosis of 
Pompe disease) 
IT Glycogen storage disease 

(type II; glucose tetrasaccharide detn by HPLC for diagnosis 
of Pompe disease) 
IT 35175-16-7 

RL: ANT (Analyte); THU (Therapeutic use); ANST (Analytical study); BIOL 
(Biological study) ; USES (Uses) 

(tetraglucose; glucose tetrasaccharide detn by HPLC for 

diagnosis of Pompe disease) 
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AB ... the partial characterization and some properties of leukocyte 
a-glucosidase towards disaccharides with the a-1,4 (maltose) 
and ct-1, 6-glucosidic linkage (isomaltose) and 
tetrasaccharides with the a-1,4 (maltotetraose) and 
ot-1 , 6 -glucosidic linkage ( tetrasaccharide, 
Glcal->6Glcal->4Glcal->4Glc, which was 

isolated from the urine of a patient with glycogenosis type II) . 
Leukocyte a-glucosidase showed optimal activity towards . 



neutral pH. Acid a-glucosidase could hydrolyze maltose about 10 
times faster than isomaltose, and maltotetraose about 5 times faster than 
tetrasaccharide isolated from urine. In leukocytes of the patient 
with late onset glycogenosis type II, acid a-glucosidase activities 
towards maltose, isomaltose, maltotetraose and tetrasaccharide 
isolated from urine showed 75.3%, 67.4%, 76.5% and 41.4% of normal control 
values, resp. Neutral a-glucosidase activities towards these four 
oligosaccharides were normal. Tetrasaccharide with 
a-1, 6-glucosidic linkage might be accumulated by the impaired 
hydrolysis in the circulation as well as the leakage of undergraded. 
IT Leukocyte 

(a-glucosidase of, in Pompe's disease in human, 
oligosaccharides hydrolysis by) 
IT Glycogenosis 

(Pompe's disease, a-glucosidase of leukocytes in, in 
human, oligosaccharides hydrolysis by) 
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AB , are specifically bound by the antibody with similar 

affinities, but the affinity is somewhat higher for chains containing the 
tetrasaccharide sequence Glcal-6Glcal-4Glcal- 

4Glc at the nonreducing terminal. Utilization of affinity methods offers 
clear advantages for isolation and characterization of oligosaccharides 
with. 
IT Glycogenosis 

(Pompe's disease, oligodextrins of urine in, structural and 
immunochem. anal, of) 
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TI Thin-layer chromatography of oligosaccharides in urine as a rapid 

indication for the diagnosis of lysosomal acid maltase deficiency ( 
Pompe's disease) 

AB ... desalted by ion-exchange chromatog. and then analyzed by the TLC 
method of R. Humbel and M. Collart (1975) . The glucose -containing 
tetrasaccharide a-D-Glc- (l->6) -a-D-Glc- 
(1^4) -a-D-Glc- (l->4) -D-Glc was detected , in urine of 
patients with Pompe's disease. This method is potentially 
useful for the rapid and reliable diagnosis of lysosomal acid maltase 
deficiency. However, lactobionic acid. 
ST urine oligosaccharide thin layer chromatog; Pompe disease 

diagnosis oligosaccharide TLC; lysosomal acid maltase deficiency 
diagnosis; desalting urine oligosaccharide TLC 
IT Urine analysis 

(oligosaccharides detection in, of humans by TLC in Pompe's 
disease diagnosis, desalting in) 
IT Glycogenosis 

(Pompe's disease, diagnosis of, oligosaccharides of human 
urine in) 
IT 35175-16-7 

RL: ANT (Analyte) ; ANST (Analytical study) 

(detection of, in human urine by TLC in Pompe's disease 
diagnosis) 
IT 96-82-2 

RL: ANST (Analytical study) 

(interference by, in oligosaccharides detection in human urine by TLC 
in Pompe's disease diagnosis) 

L5 ANSWER 8 OF 8 CAPLUS COPYRIGHT 20 04 ACS on STN 

TI Increased excretion of a glucose-containing tetrasaccharide in 

the urine of a patient with glycogen storage disease type II ( 

Pompe's disease) 

AB A tetrasaccharide was isolated from the urine (13 mg/24 hr) of a 
10-year-old boy with the childhood form of the title disease., 
amts. from normal urine. Larger glucose-containing oligosaccharides, not 
detected in normal urine, were also present in the urine of the 



Pompe case . 

Pompe disease carbohydrate structure; glycogen storage disease 
tetrasaccharide urine; urine glycogen storage disease 
Glycogenosis 

(glucose-containing tetrasaccharide of urine in) 
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ABSTRACT : 

Patients with glycogen storage disease type II (GSD II) 
increased amts. of a glycogen-derived glucose tetrasaccharide, 
Glcal-6Glcal-4Glcal-4Glc (Glc4), in the urine. With the 

advent of a new enzyme replacement therapy for GSD II, there is a need for 
early identification of patients with this disease and for monitoring the 
efficacy of treatment. Glc4 is a good candidate biomarker for GSD II. A 
simple and robust method using stable isotope dilution-electrospray 
ionization-tandem mass spectrometry for the anal, of Glc4 in biol. samples was 
developed. A 13C6 -labeled stable isotope internal standard was synthesized by 
transglycosylation using a recombinant a-amylase. Bu 4-aminobenzoate 
derivs. of Glc4 and the internal standard were analyzed using multiple reaction 
monitoring. This method was shown to be accurate and precise by the repeated 
anal, of calibrators and quality control samples in urine and plasma. There 
was good agreement with a high-performance liquid chromatog . -UV method for urine 
samples, whereas there was less agreement with plasma samples. Accurate 
determination 

from dried urine spot samples was also demonstrated. This method is amenable 
to high- throughput anal., a necessary prerequisite for mass screening for GSD 
II. 
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ABSTRACT : 

Background: The development of therapies for lysosomal storage disorders has 
created a need for biochem. markers to monitor the efficacy of therapy and 
methods to quantify these markers in biol . samples. In Pompe 
disease, the concentration of a tetrasaccharide, consisting of four glucose 
residues, is reputedly increased in urine and plasma, but faster and more 
sensitive methods are required for the anal, of this, and other 



AUTHOR (S) : 



CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
CLASSIFICATION: 




oligosaccharides, from biol . fluids. Methods: We optimized the derivatization 
of storage oligosaccharides with 1 -phenyl -3 -methyl -5 -pyrazolone for the 
measurement, by electrospray ionization tandem mass spectrometry, of 
oligosaccharide concns . in urine (n = 6), plasma (n = 11), and dried-blood 
spots (n = 17) from Pompe-af f ected individuals. Age-matched control 
samples of urine (n = 10) , plasma (n = 28) , and blood spots (n = 369) were also 
analyzed. Results: The mean tetrasaccharide concentration was increased in 
urine from infantile-onset (0.69-12 mmol/ mol . of creatinine) and adult-onset 
(0.22-3.0 mmolfmol of creatinine) Pompe individuals compared with 
age-matched controls. In plasma samples, an increased tetrasaccharide 
concentration was observed in some infantile patients (up to 22 umol/L) compared 
with 

age-matched controls (mean, 2.2 jamol/L) . The method developed was sensitive 
enough to determine oligosaccharide concns. in a single 3 -mm blood spot, but no 
differences were observed between blood spots from control and Pompe 
-affected individuals. Conclusions: Measurements of oligosaccharide concns. in 
urine by this new method have potential application for the diagnosis and 
monitoring of patients with Pompe disease. Plasma anal, may have 
limited application for infantile patients, but anal, of blood spots does not 
discriminate between controls and affected individuals. 
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ABSTRACT: 

The invention concerns methods of screening subjects for lysosomal storage 
diseases, preferably glycogen storage diseases, using a tetrasaccharide 
as a biomarker. In a more preferred embodiment, subjects are screened for 
***Pompe*** disease (i.e., glycogen storage disease type II). Also provided 
are neonatal screening assays. The present invention further provides methods 
of monitoring the clin. condition and efficacy of therapeutic treatment in 
affected subjects. Further provided are methods of measuring a 
***tetrasaccharide*** biomarker by tandem mass spectrometry, preferably, as 
part of a neonatal screening assay for Pompe disease. 
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SUPPL. TERM: glycogen storage Pompe disease diagnosis 

tetrasaccharide HPLC mass spectrometry 
INDEX TERM: Amniotic fluid 

Animal tissue 

Biomarkers (biological responses) 

Blood analysis 

Blood plasma 

Blood serum 

Body fluid 

Cell 

Electrospray ionization mass spectrometry 

Glycogen storage disease 

HPLC 

Human 

Immunoassay 

Liquid chromatography 

Lysosomal storage disease 

Mass spectrometry 

Newborn 

Purification 

Sputum 

Tandem mass spectrometry 
Urine analysis 

(diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
INDEX TERM: Blood analysis 

(dried blood spot; diagnostic methods for Pompe 

disease and other glycogen storage diseases) 
INDEX TERM: Standard substances, analytical 

(internal; diagnostic methods for Pompe disease 

and other glycogen storage diseases) 
INDEX TERM: Ecology 

(population; diagnostic methods for Pompe 

disease and other glycogen storage diseases) 
INDEX TERM: Glycogen storage disease 

(type II; diagnostic methods for Pompe disease 

and other glycogen storage diseases) 
INDEX TERM: Glycogen storage disease 

(type III; diagnostic methods for Pompe disease 

and other glycogen storage diseases) 
INDEX TERM: Glycogen storage disease 

(type VI; diagnostic methods for Pompe disease 

and other glycogen storage diseases) 
INDEX TERM: 35175-16-7 379261-84-4 

ROLE: ANT (Analyte) ; DGN (Diagnostic use); ANST (Analytical 
study) ; BIOL (Biological study) ; USES (Uses) 

(diagnostic methods for Pompe disease and other 

glycogen storage diseases) 
INDEX TERM: 89-25-8, 1- Phenyl -3 -methyl -5 -pyrazolone 93-97-0, Benzoic 

anhydride 94-25-7, Butyl p-aminobenzoate 27918-14-5, 
2 -Aminoacridone 

ROLE: ARG (Analytical reagent use); ANST (Analytical study); 
USES (Uses) 

(diagnostic methods for Pompe disease and other 
glycogen storage diseases) 
INDEX TERM: 34620-76-3, Maltopentaose 34620-77-4, Maltohexaose 

379261-83-3 

ROLE: ARU (Analytical role, unclassified); ANST (Analytical 
study) 

(diagnostic methods for Pompe disease and other 
glycogen storage diseases) 
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CODEN: ANBCA2; ISSN: 
Academic Press 
Journal 
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9-3 (Biochemical Methods) 
Section cross-reference (s) 

ABSTRACT: 

A HPLC method associated with butyl-p-aminobenzoate 
developed for the anal, of a tetraglucose oligomer, 
4Glcctl-4Glc, designated Glc4 , in biol . fluids. This tetraglucose, 
normally excreted in the urine, has previously been shown to be elevated in a 
number of pathol . conditions including Pompe disease (glycogen storage 
disease type II) , which is caused by a deficiency of the lysosomal enzyme acid 
ct-glucosidase . Concns . of Glc4 in both urine and plasma were established 
for the age ranges of <1, 1-5, 6-10, 11-20, and >20 yr, both in normal 
individuals and in a cohort of 21 patients with enzymically confirmed 
***Pompe*** disease. The Glc4 concentration decreased with age in both groups, 
but 

all the patients had elevated Glc4 levels compared with age-matched controls. 
Electrospray tandem mass spectrometry was employed to establish the homogeneity 
of the HPLC peak for Glc4 and to investigate the identity of other unusual 
oligosaccharides excreted in patient urine. Our results demonstrate that this 
method is suitable for application in clin. labs, to help establish the 
diagnosis of Pompe disease. (c) 2000 Academic Press. 
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Leukocyte ct-1,4- and a-1, 6-glucosidase 
activities towards oligosaccharides in late onset 
glycogenosis type IT 

Kuriyama, Masaru; Hiwatari, Ryoichi; Osame, Mitsuhiro; 
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LANGUAGE: English 

CLASSIFICATION: 14-14 (Mammalian Pathological Biochemistry) 

ABSTRACT : 

This study describes the partial characterization and some properties of 
leukocyte a-glucosidase towards disaccharides with the a-1, 4 
(maltose) and a- 1 , 6-glucosidic linkage (isomaltose) and 
***tetrasaccharides*** with the a-1, 4 (maltotetraose) and 
a-1, 6-glucosidic linkage ( tetrasaccharide, 
Glcal->6Glcal->4Glcal->4Glc, which was 

isolated from the urine of a patient with glycogenosis type II) . Leukocyte 

a-glucosidase showed optimal activity towards all four oligosaccharides 

in acidic (pH 4.0-4.5) and neutral (pH 6.0-6.5) regions. Leukocyte 

a-glucosidase was able to hydrolyze both the l-»4 isomers and the 

l->6 isomers at acidic and neutral pH. Acid a-glucosidase could 

hydrolyze maltose about 10 times faster than isomaltose, and maltotetraose 

about 5 times faster than tetrasaccharide isolated from urine . In 

leukocytes of the patient with late onset glycogenosis type II, acid 

a-glucosidase activities towards maltose, isomaltose, maltotetraose and 

***tetrasaccharide*** isolated from urine showed 75.3%, 67.4%, 76.5% and 

41.4% of normal control values, resp. Neutral a-glucosidase activities 

towards these four oligosaccharides were normal. Tetrasaccharide 

with a-1, 6-glucosidic linkage might be accumulated by the impaired 

hydrolysis in the circulation as well as the leakage of undergraded glycogen to 

the circulation from the affected muscle. 
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(a-glucosidase of, in Pompe's disease in 
human, oligosaccharides hydrolysis by) 
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(Pompe's disease, a-glucosidase of 

leukocytes in, in human, oligosaccharides hydrolysis by) 
INDEX TERM: 9001-42-7 

ROLE: BIOL (Biological study) 

(acid and neutral, of leukocyte in glycogenosis type II 
in human, oligosaccharides hydrolysis by) 
INDEX TERM: 69-79-4, Maltose 499-40-1, Isomaltose 34612-38-9, 

Maltotetraose 35175-16-7 

ROLE: RCT (Reactant) ; RACT (Reactant or reagent) 

(hydrolysis of, by a-glucosidase of leukocytes in 
glycogenosis type II in human) 
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Structural and immunochemical analysis of three 
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ABSTRACT: 

Complete structures ae described for 3 urinary oligodextrin s from one patient 
with type II and one patient with type 111' glycogen "sfOTrage^cfis ease . GLC-MS, 
direct probe MS, and 1H NMR demonstrate two heptasaccharides and one 
hexasaccharide containing only al-4 and al-6 linkages. The observation 
that all 3 oligosaccharides were present in urine of both patients and the 
occurrence of al-4 and al-6 linkages in characteristic sequences 
indicates that the oligodextrins are limit dextrins derived from 
a-amylolytic degradation of glycogen. The binding affinities of the 
oligodextrins for a monoclonal antibody (401/6) raised against 
Glcal-6Glcal-4Glcal-4Glc, were determined by frontal anal. The 
highest affinity was exhibited by Glcal-6Glcal -4Glcal-4Glc 

followed by the 2 heptasaccharides with the hexasaccharide. The results from 

quant, affinity measurements agree with results of structural anal, by phys . 

methods in that all oligodextrins containing the nonreducing terminal sequence, 

Glcal-6Glcal-4Glc . . . , are specifically bound by the antibody with 

similar affinities, but the affinity is somewhat higher for chains containing the 

***tetrasaccharide*** sequence Glcal-6Glcal-4Glcal-4Glc at 

the nonreducing terminal. Utilization of affinity methods offers clear 

advantages for isolation and characterization of oligosaccharides with very 

similar structures. 
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Thin-layer chromatography of oligosaccharides in urine 
as a rapid indication for the diagnosis of lysosomal 
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Journal 
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ABSTRACT : 

Ujiine-sample s were desalted by ion-exchange chromatog. and then analyzed by the 
TLC method^f R. Humbel and M. Collart (1975) . The glucose-containing 
***tetrasaccharide*** a-D-Glc- (l-»6) -a-D-Glc- (l->4) - 
a-D-Glc- (1^4) -D-Glc was detected in urine of patients with 

***Pompe*** 's disease. This method is potentially useful for the rapid and 
reliable diagnosis of lysosomal acid maltase deficiency. However, lactobionic 
acid can interfere with the method. 
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ABSTRACT: 

A tetrasaccharide was isolated from the urine (13 mg/24 hr) of a 
10 -year-old boy with the childhood form of the title disease. The structure, 
established by sugar anal., methylation anal., optical rotation, and enzymic 
degradation, was a-D-glucopyranosyl - ( l->6) -a-D-glucopyranosyl - 
(l->4) -a-D-glucopyranosyl- (l->4) -D-glucose . The same compound 

was also isolated in small amts . from normal urine. Larger glucose-containing 
oligosaccharides, not detected in normal urine, were also present in the urine 
of the Pompe case . 
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